We carry out a numerical study of dynamical generation of fermion masses by solving the Schwinger-Dyson equation for the fermion propagator in three-dimensional quenched Quantum Electrodynamics (QED3) in various gauges. We employ an ansatz for the three-point vertex which satisfies the Ward-Green-Takahashi identity, namely, the Ball-Chiu Vertex. We discuss the advantages of our numerical method over some earlier ones.
The Schwinger-Dyson Equation [1] for the fermion propagator in quenched QED3 is
where q = k − p, e is the electromagnetic coupling, Γ ν is the full fermion-photon vertex, S 0 F (p) and Δ 0 μν (q) are the bare fermion and photon propagators, respectively, defined as S 0 4 and S F (p) is the full fermion propagator, which we prefer to write in the most general form as S F (p) = F (p)/ p − M(p), where F (p) is referred to as the wavefunction renormalization, M(p) as the mass function and ξ is the usual covariant gauge parameter. With appropriate tracings of Eq. (1) and the use of the Ball-Chiu vertex [2] ,
which ensures the Ward-Green-Takahashi identity [3] is satisfied, we get the following set of coupled equations : where
We study these coupled equations numerically and calculate the chiral condensate which is the trace of the fermion propagator in the position space. Although these equations were earlier studied by Burden and Roberts [4] , there are some significant differences in numerical approach and the results: (i) In [4] , iterative method was employed whereas, we convert the coupled integral equations into a set of several non-linear equations and solve them simultaneuosly using the secant method in Mathematica. As a result, we expect our numerical accuracy is higher.
(ii) Unlike in [4] , we do not have to make F (p 2 ) smooth after every iteration. If we start sufficiently close to the solution, the convergence to the correct solution is automatic. We note that there are two solutions, one unstable and the other stable as a function of the strip size (points m per decade) used for carrying out integrations. We compare our result with that of Burden and Roberts [4] (see the left graph in the figure). Note that their result was only obtained for about 10 points per decade. We also depict the results in gauges in the close vicinity of the Landau gauge. At least til ξ = 0.3, the precision is excellent. This numerical approach should be useful for similar studies employing more sophisticated vertex ansätze. This is for the future.
